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Abstract

Ninety-nine precperational stage children learned 24 pictorial éaired-
associates at one of three levels of concretenessi low detail line
drawings, high detai;.line drawings, high detail line dravings with a
vefbal prompt. :Hithinleach of these groups, one-third of the subjects
received either visual attentional training, no training, or were engaged
in an unrelated activity. Recognition of the appropriate response member
was the main criterion. The results supported Evertson and Wicker's
§19745 notion of a concretenéss continuum along which pictorial stimuli
;;n be ordered. The attentional training factor was not significant

indicating that the visual attention of precperational stage childrén

could nc@ be impﬁoved using the methods employed here.
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The Role of Stimulus Concreteness and Visual Attentiomal

| Training in Children's Pictorial Paired-Associate Learning

The last several years has seen a flurry of research activity in an area
of children's learning that has been variously referred to as pictorial, icomic,
imaginal, and figurative (e.g., Bmmér, 1964; Elkind, 1969; Paivio, 197G
Piaget § Inhelder, 1971; Reese, 19703 Rohwer, 1970, 1973).

Each of these formulations suggests that the study of iconic- or pictorial
leming is highly relevant to an understanding of children®s basic cognitive
processes. Moreover, Robert Thorndike (1975) has found that preschoolers of the

- present generation score, on the average, ten points higher on the Stanford-
Binet than preschoolers of the 1930's with most of the géin attributabie to per-
fo:mance‘on pictorial, perceptual, and memory items. As a result, current
research has sought to identif?-those factors which influence how children encode,
store, and retrieve pictorial infom;rtion, largely through the paired-asscciate
learning (PA}.) paradigm. However, several variables which are theoretically
linked to thi: study of children's pictorial PAL have not always been well controlled
or fully investigated. '

One such variable is developmental stage. Most of the investigators in
children's pictorial pAL have organized subject samples on the basis of’,age op
gxade. A more peasonable, and theoretically meaningful a}.tgmative would be
on the basis of cognitive staée, particularly Piaget's preoperaticnal and operational
atages. Thefe. is sufficient evidencé’“j’?"to show that preoperaticnal stage children |
deal primarily with the surface aspects of visual stimuli rather than their
invariant underlying features (Bruner, Olver, Greenfield, ;et al., 19663 Spitz &

Borland, 1971). . »
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A second variable, stimulus concreteness, has been touched upon by Evertson
and Wicker (1974) and Rchwer (1970), among o'lf-her-s.

Evertsen and Wicker (1974) have noted that prior studies used line drawings
ch the aSSUiPtion thaf being pictorial they could be treated as concrete stimuli
and be expected to arouse imagery. However, they felt this assumption was less
appropriate for younger than older children because younger children may not yet
have acquired the ahility to interpret such symbols. They p;:stulated a concreteness
continuum ranging from line drawings through photographs to three dimensional
objec:ts based on increasing perceptual similarity to the éarticular referent and
decreasing variability (or increasing restrictiveness) in visual encoding.

For both nursery school_children and first graders, they found objects and photo-
graphs _s:._lrpaSSed line drawings in a PAL task and did not differ significantly
from each other. |

<

While impressive, these findings are not unchallenged. Lippman and Shanahan
(1973) argued that it is more important for an imaginal mediator to be relevantly
detailed ‘I:ha‘.jl richly detailed so as not to distract the ;',ubject from the task at
hand. Comparing kindergarten, second, and fourth grade students, they found
strong support for this hypothesis. Holyoak, Hogeterp, and Yuille (1972) also
found higher levels of performance for low over high detail pictures.

Rohwer (1970) and othc:ms (Davidson & Adams, 1970; Dax\ridsog, Perry, & Baker,
1974; Jones, 1973) have found that the additioﬂ of a verbal proempt to pictorial
pairs produces better retention than pictorial pairs aloﬁe. However, this fin;l.ing'
has not been consistently_' replicated. For example, Rchwer, Lynch, Suzuki, and Levin,
(1967) found no difference for verbally and pictorially prompted pairs while Levin,
Davidson, Wolff, and Citron (1973) found equal facilitation for sentence generation,

imagery generation, and sentence plus imagery generation instructioms.

5
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The inconsisteney of these findings may be due to one or more of the follewing
factors: the subjects were of different cognitive stages, the stimuli may not
have been as concrete as the experimenters thought, the r'esponse moede was not always
congruent with the stimulus mode, and there was some experimenter labeling of
stimul;', prior to the treatments to insure familiarity.

A third variable, attention, has not been specifically investigated but has
baen mentioned by some in post hoc explanations of their findings(e.g., Goldberg,
19745 Jones, 1973; Lampel, 1973). Findings from eye movement studies (e.g., Mackworth
& Brumer, 19703 O'Bryan & Beersma, 1971; Vurpillot, 1968; Wickens, 1974) show
that children six years of age or younger generally scan only a limited part of a
display using an inefficient str;ategy. Thus,'it might belpossible to control
the child's perceptual behavior through a training regime and, as a result, his
encoding of pictorial stimuli. Such a strategy was successfully employed by Henning
and Kornreich (1971) who found that tracing pretraining facilitated recognition of
familiar line.drawings with three to seven year old children.

The present study, then, attempted to explore the effects of altering
attentional behavieor and concreteness levels of picforial stimuli on preoperational‘
stage children. Three levels of pictcorial concreteness (low detail, high detail;
and high detail + verbal prompt) were used to further evalgate the validity of
Evertson and Wicker's (1974) continuum, the findings of Lippman-and Shanahan
(1973), and the findings by Rohwer (1970} and others that pictorial stimuli are
best learned in the presence of verbal prompts.

To date, Evertson and Wicker's fiedings have been based on a compariscn of
detailed line drawings, pPhotographs and objects. The Present study attempted to
extend this continuum downward. Low detail 1ir;e drawings should be even less

similar to their referents and more variable in encoding than the same drawings

6
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with more detail. g

To avoid the possible contaminating effects menticned earlier, ;ubjects Were
empirically determined to be within the precperational stage of cognitive
development, experimenter labeling of stimuli prior to treatment was avoided,
and congruence was established between stimulus meode, retrieval cue, and response

mede through a recognition critericn.

Method

Haterials

A pool of 90 high detail pictures comprised of chjects that were likely to
be familiar tc the subject sample was constructed. From this pool 48 items were
1an&om1y selected and paired for the learning set. The pairs were shown interacting
in some way (i.e., frog riding on a tiger). Naturally occurring or high association
pairs were gliminated. Each pair was drawn by hand once and then 2 second time.
deleting as many non-cfiterial details as possible. Thus, twe sets of materials
were devised so that, relative to each cother, one had a high amount of detail and
one had 2 low amount of detail. The pairs were then made into positive black and
white slides. ' N

For the criterion test, a 24 page booklet was prepared. On each page the
stimulus member appeared at the top and in the centér while the correct response .
and two distractors (one intralist, one extralist) appeared directly undermeath.
The intralist distractor was the response member from one of the other 23 pairs.
The extralist distractor was fandomly selected from the original pool of items.
The pesition of the three respeonse alternatives was counterbalanced so that each

appeared in each position equally often.

7
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Suhiects and Design =

The subjects were 99 kindergarten children from one school whose average age
was 66 months. Using selected tasks from the Concept Assessment Kit (Goldschmid
£ Bentler, 1968), each child was identified as being within the preoperatic;nal
stage of cognitive development. The children were run in groups of three or four.
Assignment to treatment was randomized with the restriction of equal cell sizes.

The design constituted a 3 x 3 completely crossed factorial. Level of

Concreteness (low detail, high detail, high detail + verbal prompt) and

Attention (trained, untrained, control) were the two between subjects factors. The
major criterion was the number of response members that were correctly recognized as
being associated with their stimulus members. Protocols were also scored for number

of intralist and extralist intrusions.

%raining;ession. Prior to viewing the ‘learning set, subjects either received
approximately 20 minutes of training in how to view pictures so as tolreqognize them
better, viewed these same pictures for the same amount of time with no training,
or performed an mmlateci activity {(chatted with the experimenter-) for the same
amount of time.

During the training session, slides of single cbjects wdre projected on to
a screen. BSu,'l'.l;iem'l:s: in the training groups were in:‘.’.tructed *to pay close attention
and follow with their eyes as the experimenter outlined each 6bject with a pointer
proceeding from front to back or top to bottem. With high detail pictures both the-
outline and innar detail weve covered. Following this, ;ach child was rated on the

extent to which the pictures were adequately traced. For subjects in the high detail

+ verbal prompt group, the training stimuli were orally labeled as they were pre-

8
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sented. Before leaving the training session, the subjects were reminded
that they would see more pictures later that they were to look at in the same
way. |

The untriined groups were told they were going to see pictures of
different things and to pay close attention to them. They Were also told
they would see more pictures at a later time. Once again, subjects in the
high detail + verbal prompt group were given labels for the-pictUres.

Over the course of the experiment, the érained subjects weré run first,
unhtrained second, and cantrolsr%ast. Within these groups the order of
Level of Concreteness was counterbalanced. For each group the elapsed time

between training and learning sessions was 40 to 45 minutes.

Learning Session. Trained subjects in the low and high detail groups

were told they would see pictures of two things doing something together and
they ‘were to lock at these pictures the same way as they did the others--
from top to bottom and front to back, trying to remember everything they saw.
No mention was made of a test. Subjects in the high detail + verbal prompt
group were additionally informed the experimenter would tell them sﬁmething
about each picture. As each pair appeared on thelscreen the 93perimenter orally
proﬁided a sentential description of the pictﬁfe. For example, "The apple is
riding on the horse.” ' N -

Untrained and control group subjects were told they Were going to see
some pictures of two things doing something together and they should try
to remember these pictures by p:ying close attention. Subjects in the high
detail + verbal prompt -group were given the same sentential descriptions

- deséribed absve.‘

For all subjects, each of the 24 pairs was presented for five seeondS-with

9
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an interstimulus interval of two seconds. Immediately ‘follom'.ng exposure of
the last pair a five minute interpolated tas]; “was begi:m (writing the letters
of the alphabet).

Test Session. Immediately after the interpolated task, a recognition

test was administered. The subjects were shown the test booklet and told that
on each page they wouldl see four pictures, one on the top and three on the
bottom. They were then reminded that they had seen one of the three before
with the one on top and to draw a2 circle around it. To reduce the possibility
of coﬁying, the children were seated at different desks The test session was
self-paced.

Scoring. Each child's booklet was initially scored for number correct
according to a strict and lenient system. For the strict scoring, only the
fi.r's:l; response gounted. For example, if an incorrect response was initially
made: erased, and a correct response made, the item was scored as incorrect.

By the same token, a correct response which was subsequently rejected was

still séiﬁred"as 'corré;:t.' For the lenient scoring, only the last response

" counted. EBach booklet was also scored for number of intralist and extralist

intrusions. Since the results from these two scoring systems produced identical
results, only those using the strict criterion will be reported.
Results N

Number Correct

A 3 x 3 analysis of variance with number correct as the dependent measure
revealed that Level of Concreteness, F (2,a0) = 3.83, p < .025, was highly -
significant while Attention, F (2,90) € 1, and the Level of Concreteness %

Attention interaction, F (4,90) < 1, were not.

10
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An inspection of the means for Level of:Conc:r'eteness revealed that high
detail pictures with a verbal prompt were learned best, high detail pictures
next, and low detail pictures worst. A Newman-Keuls analysis (p < .05)
revealed that low and high detail pictures did not differ from each :-.:'I:her al-
though high detail pictures with a verbal prompt wére superior to both. As
can be seen from Table 1, there was a fairly high dggree of within groups

variance.

Insert Table 1 about here

Intralist Intrusions

Using number of jintralist errors as the dependent variables a second 3‘I' .x 3
analysis of variance was performed. The ;ame pattern of results was obtained
as with number correct. Once again Level of Concreteﬁess was significan;l:,

F Cé‘,go) = 3.12, p <.05; while Attention, F (2,90) < 1, and the Level of
Concreteness X Attention intercction, F (%,90) <1, were not. ;

The fewest number of errors were made in response to high detail pictures
with a verbal prompt, elomewhat sompe to high detail pictures, and the greatest
number to low detail pictures. A Newman-Keuls analysis (p < .05) produced the

exact results as for number correct.

Extralist Intrusions N
Using nutber of extralist errors as the dependent variable, a third

3 x 3 analysis of variance was performed. This time a sﬁghtly different

pattern emerged. Level of Concreteness approached signifi’.c.ar.é, F (2,90) =

2.83, p < .10, as did Attention, F (2,90) = 2.50,'p < .10, while th.e interaction

remained not;aignificant, F (4,90) = 1.35, p > .10.

The ordering of the means for Level of Concreteness remained 'I:l?e same as

11
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before as did the results of the Newman-Keuls analysis (p < .10). The
direction of the means for Attention was somewhat contrary to expectations.
As expected, the control group made the most errors, .However, the untrained
group made fewer errors than the trained group. A Newman-Keuls analysis
revealed the difference between the control group and-the  untrained group
tended towards significance (p < .10).
Discussion

The general hypotheais of Evertson and Wicker (1974) that different types
of pictorial representation arouse imagery differentially received partial
support from this study. Although increased pictorial concreteness, defined
here as increased perceptual similarity to a referent, did result in increasiﬁgly
higher levels of learning, performance with low and high detail picfures was
sta;istically egquivalent. As Table 1 shows, there was a fairly high degree of
within group variance on this ractor which ohviously contributed io the lack
of siénificénce between low and high detail pictures. The fact that scme
children went'through the test booklets rather impulsively méy have had an
impact. Perhaps an attempt should be made to control for this in the future.

The clear-supefiority of the verbal prompt condition is consistent with
Rohwer's findings and suggests that for children who have'not yet become pro-
ficient language users, the addition of a verbal prompt may serve to further .
concretize the pictures making them more amenéble to imagery encoding. A
recent study by Roth and Rohwer (Note 1)} indicates that this effect has its
locus at the associative stage of PAL.

A similar study with adult subjects (Nelson, Metzler, & Reed, 1974)

comparing photographs, embellished line drawings, and unembellished line drawings

1
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produced no significant differences and suggests an explanation as to ﬁhY the
present findings are in oppositioﬂ to those of Holyoak et al. (1972) .and
Lippman and Shanahan (1973). It is possible that upon reaching the concrete
operational stage amount of detail ceases to be a salient factor in pictorial
iearning due to the increased conceptual abilities of the learner. IIn cther

words, as the perceptual mode of representation becomes less deminant and

Fa A
sl -

picture is a picture.’ S$ince Holyoak et al. (1972) and Lippman'and Shanahan-
(1973) organized théif subject samples solely on the basis of grade, it is
likely that their treatments uefe not homogenecus with.respecttfo cognitive
stage. Putufe research in this area should recognize that it is not sufficient
to distinguish between "younger'" and "older"” children on the basis of some
arb¥trary designation such as age or grade level. Account nééds to be taken of
the cognitive processes demanded by the task and the cggnitive abilities of the
subjects. 3 |

" The failure of the &ttentional training hypothesis seems tﬁ indicate
that the performance of precperational stagé children on a picﬁoria; PAL task
cannot be improved by manipulating-th;ir visual attention using tﬁe methods
employed here. Thgre are at least two classes of explangtions which suggest
themselves but which cénnot be evaulated with the present data.

First, the training protedure may have been inadequate from two staﬁdpoints.

Déspite ;ome promising pilot data, expecting a significant increase in learning
from % single brief training session may have been unrealistic. Since there

was sufficient room for inpréééﬁent in the test, a longer training sessiocn,

13
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perhaps 20 minutes_é day for one week, may produce the desired results.
The training may have been qualitatively inadequate aslwell despite the
success of Hénning and Kornﬁeich (1971). Since the learning task employed
pPicture pairs and the criterioﬁ test démanded visual discrimination, the
training task might have incorporated these same characteristics.

Second, novelty or incongruity may have Played a role. The random pairing
of the items produced some rather novel and incongruous pictures (such as an
alligator biting the tire of a car) which the children reacted to very
strongly. Spontaneous laughter and comments suych as "That's silly" or "That's
the funniest thing I ever saw" were rather common. If tﬁis had the effect
of overpowering any training effects it would not be too surprising. Lewis
(Note 2), for example showed three to five year old children Prictures of this
typé and fqund that attention‘wgs'an increasing function from familiar to
iﬂcongruousﬁto novel stimuli. Klthough a realted effect, bizzareness, was
ruled out of adult pictorial PAL by Wollen, Weber, and Lowry (1972) this
appears to be a variabie worth pursuing with children.

The fact that extralist errors Produced some near significant ﬁésults,.
albeit in the wrong direction, suggests that this may be-a mofé sensitive
criterion than numbher correct with studies of this type.. .

In sum, the attenticnal training hypothesis deserves farther study mainly
because the relevant theoretical literature suggests if as an important aspect
in yo:mg childrents learning. Stevenson (1a972), for cne, has ﬁoted that unless
the thild attends to the stimulus he will be unable to determine its criterdal
properties énd it is thé différentiating of relevant frcﬁ irrelevant dimensions
dfla stimulus that controls whether or not:an adequate mental representation is

encodeds If a good match can be made between a ‘training procedure and learning

-
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task, a different set of results might be dgtéined; Under these circumstances,
it-miéht be foﬁnd that verbal prompts add little or nothing to the performance

of preoperational stage children.




b + . P P

. Stimulus Concreteness
L] - 1“‘

Reference Noteg

1. Roth, J.E., & Rohwer, W.D..Jr. The effects of elaborative prompts and

retrieval cues on children's free recall learning as a function of block

size and list length. Paper presented at the meeting of the American

. Educational Research Association, Washington, D.C., April 1975.

2. Lewis, M. Attention and verbal labeling behavior: A study in the

measurenent of internal representations. (ETS RB-70-56). Princeton,

N.J.: Educational Testing Service, 1870.

bt

16




R . . oL . . SR * 1%

Stimulus Concreteness

15

< References -7

Brune'r, J.S. The course of cognitive growth. American Psychologist, 1964,

19, 1-1s.

Bruner, J.S., Olver, R.R., Greenfield, P.M., et al. Studies in cognitive

growth. New York: Wiley § Sons, 19686.
Davidson, R.E., & Adams, J.F. Verbal and imagery ﬁrocesses- in children's

paired-associate learning. Journal of Experimental child Psychology, 1970,

9, 429-435,

Davidson, R.E., Perry, S.A.B., & Baker, P.K. Unfamiliar stimulus terms in

children's paired-associate learning. Journal of Educational Psychology,
1974, 66, 580-583. '

Elkind, D. Developmental studies in figurative perception. In L.P. Lipsitt-

g .
§ H.W. Reese (Eds.), Advances in child development and behavior, Vol. 4.
New York: Academic Press, 1969. '

Evertson, CiM., § Wicker, P.W. Pictorial concreteness and mede of elaboration

in children's learning. Journal of Experimental Child Psychology, 1974, 17,
264-270. »o
Goldberg, P. Effects of imagery on learning incidental material in the

classroom. dJournal of Educational Psychology, 1974, €6, 233-237.

Goldschmid, M.L., & Bentler, P.M. Concept Assessment Kit--Conservation.

San Diego; Educational & Industrial Testing Service, 1968.

Henning, J.S., § Kornreich, L.B. A develcpmental study of the effects of

prétraini_ng'on a perceptual recognition task. Child Development,.1971,
42, 2117-2119, '

Holyoak, K., Hogeterp, H., § Yuille, J. A‘develppmental comparison of verbal

and pictorial mnemonics in paired-associate learning. Journal of Experimental

S 17"

*




Stimulus Concreteness
16

Child Psychology, 1372, 14, 53-65.

Jones, H.R. The use of visual and verbal memory processes by three year

old children. ~Journal of Experimental Child Psychology, 1973, 15, 340-351.
Lampel, A.K. The ch_'{.ld's memory for actional, locational, and serial scenes.

Journal of Experimental Child Psychology, 1973, 15, 266-277.

Levin, J.R., Davidson, R.E., Wolff, P., & Citron, M. A comparison of induced
imagery and sentence strategies in children's paried-associate learning.

Journal of Educational Psychology, 1973, 64, 306-309,

Lippman, M.Z2., § Shanahan, M.W. Pictorial facilitation of paired-associate

learning: Implications for vocabulary training. Journal of Educational

Psychology, 1973, 64, 216-222,
Mackworth, N.H., & Bruner, J.S. How adults and children search and reqogﬁize
=

‘pictures. Human Development, 19-0, 13, 149-177.

Nelson, T.0., Metzler, J., § Reed, D.A. Role of details in the long-term

3 .
recognition of pictures and gerbal descriptions. Journal of EXperimental

Psychology, 1974, 102, 184-186.

0'Bryan, K.G., § Boersma, F.J. Eye movements, perceptual activity, and

conservation development. Jourmal of Experimental Child Psychology, 1971,

~
12, 157-169.

Paivio, A. Imagery and verbal processeé. "New York: Holt, Rinehart, & Winston, 1971.

Plaget, J., & Inhelder, B Mental imagery in the child. London: Routledge &

Kegan Paul, 1971,

Reese, H.W. Imagery and contextual meaning. Psychological Bulletin, 1970,
73, 4OU~414,

- Rohwer, ¥.D. Jr. Images and plctures in children's learning. Psychological

Bulletin, 1970, 73, 393-403.

* : 18




Stimulus Concreteness
- 17

Rohwer, W.D. Jr. Elaboration and learning in childhood and adolescence. In

H.W. Reese (Ed.), Advances in child development and behavior. Vol. 8.
Kew York: Academic Préss, 1973,
Rohwer, W.D. Jr., Lynch, 8., Suzuk;; M., & yﬁx;ﬁa J.R. Verbal and pictor{al

facilitation of paired-associate learning. Journal of Experimental Child

Psychology, 1367, 5, 29u-~302.
Spitz, H.H., & Borland, M.D. Redundancy in line drawings of familiar objects:

Effects of age and intelligence. Cognitive Psychology, 1971, 2, 196-20S.

Stevenson, H.W. Children's learning. New York: Appleton-Century-Crofts, 1972.

Thorndike, R.L. Mr, Binet's test 70 Years later. Educational Researcher, 1975,

4 (5}, 3=7.

Vuwpillot, E. The development of scanning strategies and their relation to

lfisual diffefentiatiop. Journal of Experimental Child Psychology, 1968, 6,

632~650.

= Wickens, C.p. Temporal limits of human information processing: A developmental

study. Psychological Bulletin, 1a74, 81, 739-755.

Wollen, K.A., Weber, 4., § Lowry, D.H. Bizarrenness versus interaction of

mental images as determinants of learning. Cognitive Psychology, 1972, 3,

51e-523, N

19

e e




1

Stimulus ‘Concreteness
18
-Table 1
Means and Standard Deviations of Treatment Groups
- For Number Correct
Level of Concreteness
High Detail &
Attentional Low Detail High Detail ' Verbal Prompt
Training Mean  SD Mean so Mean SD
Trained 12.72 .24 12.63 5.64 13.90 6.26
Untralned 12.36  S.74 13.90 5.00 10.72 4,88
Control 10.00  2.19 11.00  4.31 ~ 16.00 4.12
1
~
oy
20




